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INTRODUCTION 

Practically  everything  written  about  upholstery  fabrics  stresses 
their  decorative  value  or  their  appropriateness  to  other  furnishings  in 
the  room.  Very  little  is  reported  about  their  physical  structure  or 
durability.  Although  Edgar  (2)  ^  determined  the  physical  and  some 
chemical  properties  of  a  few  upholstery  materials,  she  did  not  report 
how  they  withstood  wear  or  abrasion. 

Most  consumers  have  to  consider  the  amount  of  wear  they  will  get 
from  an  upholstery  material  in  return  for  the  money  they  spend.  If 
they  had  greater  assurance  of  durability  it  would  be  easier  to  select 
fabrics  satisfactory  in  weave,  color,  and  design  from  the  wide  variety 
now  manufactured.  Few  consumers  are  financially  able  to  buy  up- 
holstery fabrics  solely  for  their  aesthetic  qualities  and  their  value  in 
period  decoration. 

To  buy  wisely  a  consumer  needs  facts  about  upholstery  fabrics. 
She  needs  some  means  of  evaluating  their  serviceability — that  is,  how 
they  will  hold  their  color,  withstand  wear,  and  resist  pulling  or  slipping 
at  the  seams  or  where  the  material  is  attached  to  the  furniture  frame. 
Lacking  this  information,  she  would  find  it  helpful  to  know  the 
breaking  strength  of  the  fabric,  the  relative  amounts  of  warp  and 
filling  yarns  (sometimes  called  fabric  balance),  the  kind  of  fibers  used, 
and  the  weave.  Price  does  not  always  have  a  definite  relation  to 
durability.    A  high  price  does  not  necessarily  insure  a  good  qualit}' 

1  Acknowledgment  is  made  to  Gladys  White,  assistant  textile  physicist,  and  Delia  Ann  Taylor,  junior 
scientific  aide,  Textiles  and  Clothing  Division,  for  measurements  on  thickness,  compressibility,  and  com- 
pressional  resilience.  Appreciation  is  expressed  to  William  D .  Appel,  chief  of  the  Textile  Section,  National 
Bureau  of  Standards,  for  assistance  in  making  comparisons  of  colorfastness  to  light. 

2  Italic  numbers  in  parentheses  refer  to  Literature  Cited,  p.  28. 
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or  long  service  nor  does  a  low  price  always  indicate  poor  quality. 
Only  with  information  obtained  from  laboratory  tests  can  a  consumer 
be  assured  of  good  value  for  her  money. 

MATERIALS  STUDIED 

In  order  to  obtain,  information  fundamental  to  suggesting  minimum 
requirements  for  the  selection  of  satisfactory  upholstery  fabrics,  the 
Bureau  of  Home  Economics  bought  on  the  retail  market  and  analyzed 
62  pieces  of  material. 

The  materials  purchased  represent  a  random  sample  of  upholstery 
fabrics  on  the  market.  They  show  what  a  consumer  is  likely  to  find 
when  she  goes  to  buy  new  upholstered  furniture  or  reupholster  some 
of  her  old  pieces.  The  selections  include  those  in  the  low-  and  medium- 
price  ranges  (from  69  cents  to  $4.90  a  yard),  in  a  variety  of  weaves 
and  colors.  For  the  most  part,  they  are  all-cotton  fabrics,  though 
some  are  cotton  and  rayon,^  and  a  few  cotton  and  mohair. 

On  the  basis  of  weave,  the  fabrics  were  divided  into  five  classes — 
friezes,  velvets,  damasks  and  brocades,  rib  weaves,  and  novelties. 
The  frieze  group  includes  all  materials  in  which  one  set  of  warp  yarns 
formed  upright  loops  on  the  surface  of  the  cloth.  With  but  two 
exceptions,  these  loops  are  uniformly  distributed.  Frieze  13  has  the 
loops  arranged  to  produce  a  small,  all-over  pattern,  while  sample  10 
has  part  of  the  loops  clipped  to  form  a  wavy  design.  Since  the 
preponderance  of  loops  in  this  material  are  uncut,  this  fabric  seems  to 
belong  more  logically  in  the  frieze  group  than  in  any  other. 

All  the  pile  yarns  in  the  frieze  materials  are  two-ply  (table  1). 
In  fabric  10  both  strands  of  the  yarn  are  spun  from  rayon;  in  fabrics 
9,  59,  61,  63,  and  64  from  inohair;  and  in  fabric  13  from  cotton.  In 
thei  other  eight  friezes  one  strand  of  the  pile  yarn  is  cotton,  the  other 
mohair. 

Materials  with  a  cut  pile,  made  from  one  set  of  warp  yarns  are  put 
into  the  velvet  class  (table  2).  Velvets  7,  24,  and  34  have  the  pile 
distributed  evenly  over  the  entire  surface;  in  the  other  two  it  is 
arranged  so  as  to  make  a  distinct  pattern.  The  tufts  in  all  the  velvets 
are  anchored  by  the  '^W"  method. 

In  the  velvet  ^roup  it  was  possible  to  determine  that  mohair  had 
been  used  for  the  pile  in  fabrics  7,  11,  24,  and  34,  and  that  rayon  yarns 
had  made  the  pile  in  sample  17  even  though  the  tufts  of  pile  were  too 
short  to  indicate  the  type  of  yarn  construction.  The  yarns  in  the 
foundation  cloth  of  all  fabrics  in  this  group  are  cotton  of  a  two-ply 
construction  (table  2). 

The  group  of  rib  weaves  consists  of  4  armures  (fabrics  made  by 
combining  a  Jacquard  design  with  a  rep  foundation),  10  tapestries, 
and  7  reps.  Three  of  the  armures  have  the  design  made  with  the 
warp  yarns,  the  other  with  the  filling.  Also  in  two  of  these  fabrics 
(14  and  19,  table  3)  the  warp  yarns  are  rayon.  Three  of  the  tapestries 
have  a  satin  surface,  but  they  are  put  in  this  classification  because 
of  their  weight  and  because  the  design  is  not  reversible  as  in  most 
true  damasks.  One  of  the  tapestries  has  rayon  yarns  on  the  surface 
while  all  the  foundation  warp  is  cotton.  The  reps  are  all-cotton  in 
both  the  warp  and  the  filling. 

3  The  term  "rayon"  is  used  in  this  publication  as  "the  generic  term  for  manufactured  textile  fiber  or  yarn 
produced  chemically  from  cellulose  or  with  a  cellulose  base."  Trade  Practice  Rules  for  Rayon  Industry, 
Federal  Trade  Commission.   October  26,  1937. 


MINIMUM  REQUIREMENTS  OF  UPHOLSTERY  FABRICS 
Table  1. —  Yarns  used  in  15  upholstery  friezes 


Composition  and 
construction 


Cotton,  2-ply__ 
Rayon,  2-ply.- 
Cotton,  2-ply_. 


.---do  

 do  

Mohair,  2-ply_ 
Cotton,  single- 
 do  


Cotton,  2-ply- 

 do  

Mohair,  2-ply. 
Cotton,  2-ply- 
 do  

—  -do—--  

-_--do  

Mohair,  2-ply- 
Cotton,  2-ply_ 
 do  


 do  

 do  

Mohair,  2-ply. 
Cotton,  2-ply- 
 do  


_-_-do_ 
-_-_do- 


Mohair.  2-ply  _ 
Cotton,  2-ply-. 
 do  


.-do_ 
-do- 


Cotton    and  mohair, 
2-ply. 

Cotton,  2-ply  

 do  


_do- 


 do  

Cotton    and  mohair, 
2-plv. 

Cotton,  2-ply  

 do  


.do- 


Cotton    and  mohair, 
2-ply. 

Cotton,  2-ply  


-do- 
-do_. 


Cotton     and  mohair, 
2-plv. 

Cotton,  2-ply  

 do  


 do  

—  --do  

Cotton    and  mohair, 
2-ply. 

Cotton,  2-ply  

 do  


 do  

 do  

Cotton  and 

2-pIy. 
Cotton,  2-ply- 
 do  


mohair, 


Twists 


Number  per 
inch  and 
direction 


Whole 
yarn 


17S 
US 
18S 

24S 
14S 
US 
4Z 
4Z 

16S 
18S 
US 
US 

us 

15S 
18S 

us 

13S 
US 

16S 
17S 
US 
12S 
12S 

IBS 
17S 
US 
12S 
US 

22S 
17S 

12S 

8S 
9S 

18S 
19S 

12S 

14S 
IBS 

18S 
lOS 
13S 

16S 
17S 

US 

US 
12S 

17S 
17S 

US 

US 
12S 

17S 
17S 

lOS 

12S 
13S 


Com- 
ponent 
parts 


5Z 
4Z 
5Z 

9Z 
14Z 
9Z 


15Z 
14Z 
UZ 
9Z 
lOZ 

12Z 
19Z 
12Z 
13Z 
lOZ 

12Z 
15Z 
lOZ 
12Z 
12Z 

UZ 
9Z 
8Z 
9Z 
8Z 

18Z 
15Z 
14Z 
UZ 
8Z 
9Z 

13Z 
14Z 
lOZ 
12Z 
9Z 
UZ 

UZ 
14Z 
8Z 
13Z 

16Z 
15Z 
12Z 
6Z 
9Z 
lOZ 

14Z 
16Z 
12Z 
13Z 
lOZ 
12Z 

13Z 
14Z 
14Z 
9Z 
UZ 
13Z 


Standard 
deviation 


Whole 
yarn 


2.0 
1.0 
1.3 

2.4 
1.7 
2.  1 

1.8 
1.8 

1.5 
2.2 
1.9 
1.6 
1.5 


1.7 
2.  1 
2.4 

3.6 

1.6 
1.2 
1.2 
1.4 
1.4 

2.0 
2.4. 
1.6 
.4 
1.3 

4.8 
1.4 

3.4 


1.8 


2.2 
2.2 


1.8 
1.6 

2.2 
2.  1 

1.8 

1.8 
1.9 


1.2 
2. 1 


L5 
4.6 

1.3 
4.7 

1.2 

1.8 
1.2 


Com- 
ponent 
parts 


2.3 
1.  3 
1.6 

4.5 
4.3 


4.3 
3.2 
4.  1 
1.9 

2.  1 

4.4. 
3.8 
4.  5 
4.6 
2.8 

3.6 
2.6 

2:6 
2.5 
2.3 

2.8 
3.6 
4.5 
3.5 
2.6 

4.9 

3.  1 
2.8 

'2.  7 
2.5 
2.  7 

2.4 
3.6 
2.8 
1.8 
2.5 
3.9 

2.9 
2.  1 
2.0 
5.4 


4.5 
2.7 

1.  7 
2.9 
1.7 

2.  1 
2.9 
2.8 
2.5 
2.2 
4.4 

1. 1 
2.2 

3.  1 
3.0 
2.8 
2.5 


Yarns  per  inch 
of  fabric 


Num- 
ber 


38.6 
41.0 
32..  3 

55.  1 

28.  1 
27.8 
34.  2 
17.  2 

54.0 
27.7 
27.0 
14.8 

29.  2 

54.0 
27.  1 
27.0 
J4.  2 
29.  1 

54.0 
27.  2 
27.  1 
14.3 
29.  1 

54.0 
27.4 
27.0 
12.7 
25.3 

71.  2 
17.8 

35.6 

26.  1 
13.0 

54.0 
27.8 


14.8 
29.4 


82.8 
27.6 


27.  2 
53.8 

27.0 

30.0 
15.0 


54.0 
27.5 


54.0 
27.  1 


14.9 
29.9 


Stand- 
ard de- 
viation 


1.4 
1.0 
1.0 


1.6 
.4 

.8 

.8 


0 
0 

.4 

.3 

.4 
.5 

2.7 


Quan- 
tity in 
entire 
fabric 


Percent 
18.  65 

12.  41 
68.  84 

21.96 

14.  28 

39.  72 
16.01 

8.  22 

24.  49 

15.  39 
37.  18 

7.  65 
15.  28 

24.  09 
15.  63 
38.00 
7.  53 
14.76 

24.  66 
15.  36 
36.  47 

7.  66 

15.  84 

26.21 
13.91 
31.  51 

9.  61 
18.  76 

18.91 

8.  55 

47.  47 

16.  79 
8. 18 

27. 10 

13.  87 

36.  75 

7.  74 

14.  54 

40.  29 
43.  36 
16.  56 

14.41 
25.04 

36.  92 

15.  63 
7.  82 

25.24 
15.  59 

36.  76 

7.  47 
14.  93 


25.  84 

14.  06 

36.  67 

7.  61 

15.  83 


See  footnotes  at  end  of  table. 
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Table  1. —  Yarns  used  in  15  upholstery  friezes — Continued 


Composition  and 
construction 


 do  

 do  

Cotton  and 

2-ply. 
Cotton,  2-ply. 
 do  


mohair, 


----do  

 do  

Cotton  and 

2-ply. 
Cotton,  2-ply  - 
 do  


mohair. 


Cotton  and  rayon,  chain 
twist. 


Twists 


Number  per 
inch  and 
direction 


Whole 
yarn 


17S 
18S 

lis 
lis 

lis 

17S 
22S 

lis 

19S 
19S 

15S 
24S 
13S 

3S 


Com- 
ponent 
parts 


17Z 
17Z 
16Z 
8Z 
9Z 
9Z 

lOZ 
20Z 
3Z 
6Z 
13Z 
13Z 

5Z 
7Z 
6Z 
IS 
8Z 


Standard 
deviation 


Whole 
yarn 


1.8 
1.4 


1.  2 
1.2 


1.4 
7.3 


2.  7 
2.  7 

2.6 
2.3 
1.  1 


Com- 
ponent 
parts 


4.7 
4.0 
1.4 
2.3 
2.  1 

2.  1 

5.  1 
4.  1 
1.2 
1.7 
4.0 
4.0 

4.2 

3.  1 
4.2 

.3 
2.7 


Yarns  per  inch 
of  fabric 


Num- 
ber 


54.0 
27.2 

27.0 

28.4 
14.4 

55.4 
27.  3 


30.2 
15.0 

41.4 
62.  1 
16.8 


Stand- 
ard de- 
viation 


1.2 
.9 


1.  2 
1.0 
.7 


1.  6 
.4 


Quan- 
tity in 
entire 
fabric 


Percent 
26.  26 
15.  40 


14.  70 
7.  22 

31.  73 
10.  98 

38.  12 

13. 10 

6.  52 

47.  56 
26.  42 

7.  66 


Pile  yarn. 


2  In  pile  loops. 


Table  2. —  Yarns  used  in  5  velvet  upholstery  fabrics 


Composition  and 
construction 


Twists 


Number  per 
inch  and 
direction 


Whole 
yarn 


Com- 
ponent 
parts 


Standard 
deviation 


Whole 
yarn 


Com- 
ponent 
parts 


Yarns  per  inch 
of  fabric 


Num- 
ber 


Stand- 
ard de- 
viation 


Quan- 
tity in 
entire 
fabric 


Cotton,  2-ply. 

 do  

Rayon  

Cotton,  2-ply. 


 do  

Mohair  

Cotton,  2-ply. 


 do  

 do  

Mohair  

Cotton,  2-ply. 

 do  

 do  

Mohair  

Cotton,  2-ply. 


 do  

 do  

Mohair  

Cotton,  2-ply- 


20S 
20S 


5Z 
17Z 


2.  5 
2.8 


3.0 
4.4 


12S 

19S 

'  9S' 

13S 
16S 


12Z 
IIZ 

"iz 
iiz 

15Z 


2.0 
2.8 


1.9 
4.9 


34.0 
42.3 


2.8 


2. 1 
2.6 


L9 


2.2 
1.7 


29.5 


19.1 
19.0 


.6 

LI 

".'5' 

.3 
.4 


lOS 


24S 
15S 


12Z 


5Z 
IIZ 


1.0 


4.5 
2.6 


1.4 


3.  1 
3.2 


34.0 


24.  7 
24.6 


lis 


22s 
21s 


8Z 


15Z 
8Z 


7.4 
3.4 


4.8 
4.3 


48. 1 
23.8 


lOZ 


1.9 


1.0 
"i'2" 


Percent 
17.  58 
17.  86 
32.  95 
31.  56 

21.  52 
43.  38 
34.  88 

12.23 
14.  53 
30.71 
42.24 

11.47 
13.68 
24.  90 
50.  02 

11.  12 
8.  00 
41.22 
39.  58 


1  Pile  yarn. 


2  In  pile  loops. 


MINIMUM  REQUIREMENTS  OE  UPHOLSTERY  FABRICS 
Table  3. —  Yarns  used  in  21  rib-weave  upholstery  fabric 


O 


Composition  and 
construction 


Twists 


Number  per 
inch  and 
direction 


Whole 
yarn 


Com- 
ponent 
parts 


Standard 
deviation 


Whole 
yarn 


Com- 
ponent 
parts 


Yarns  per  inch 
of  fabric 


Num- 
ber 


Stand- 
ard de- 
viation 


Yarn 
count 


Cotton,  2-ply  

 do  

Cotton,  2-ply  slub. 

 do  

Cotton,  2-ply  


 do  

 do  

Cotton,  single- 


Cotton,  2-ply. 

 do  


Cotton,  single  

Cotton,  2-ply  

Cotton,  4-ply  knot . 


Mercerized  cotton,  2-ply. 

Cotton,  2-ply  

 do  

 do  


Rayon,  2-ply  

Cotton,  2-ply  

Cotton,  2-ply  grandelle.. 

Cotton,  2-ply  

-_-_do  

Cotton,  4-ply  knot  


Cotton,  2-ply  grandelle. 

Cotton,  2-ply  

Cotton,  single  

Cotton,  2-ply  


Mercerized  cotton,  2-ply. 

Cotton,  2-ply  

 do  

 do  

Cotton,  single  


Mercerized  cotton.  2-ply 

Cotton,  2-ply  

 do  

 do  

 do  

Cotton,  single  


Cotton,  2-ply_. 

 do  

 do  

Cotton,  single- 
Cotton,  2-ply-. 


 do  

 do  

Cotton,  single. 
 do  


Cotton,  2-ply- 
 do  


 do  

Cotton,  2-ply  grandelle. 

Cotton,  2-ply  

 do  

 do  

 do  


20S 
18S 
23S 
23S 
8S 

12S 
12S 
5Z 

20S 
19S 
3Z 
23  S 


19S 
18S 
25S 
6S 

IIZ 
17S 
22S 
32S 
5S 


21S 
19S 
7Z 
6S 

IBS 
32S 
17S 
23S 
7Z 

15S 
29S 
17S 
29S 
5S 
9Z 

16S 
14S 
5S 
7Z 
29S 

21S 
23S 
8Z 
2oZ 

18S 
5S 

14S 
5S 

22S 
16S 
23S 
4S 


17Z 
12Z 
lOZ 
lOZ 
8Z 

12Z 
15Z 


12Z 
15Z 


17Z 


15Z 
18Z 
19Z 
4Z 

43 
7Z 
19Z 
19Z 
3Z 


4Z 

17Z 
25Z 
12Z 
18Z 


14Z 
15Z 
20Z 
14Z 
4Z 


13Z 
16Z 
4Z 


16Z 
14Z 


7Z 
4Z 

9Z 
8Z 
7Z 

21Z 
14Z 
loZ 
2Z 


1.8 
3.2 
3.  1 
3. 1 


2.9 
2.6 
2.2 


1.2 
3.8 


2.4 
4.3 


2.2 
3.0 
4.4 
.6 


4.5 
1.6 
1.2 
.  7 


4.3 
3.2 
1.6 

2.0 
2.9 
2.8 
5.2 
.8 
2.1 

2.8 
2.0 
2.  1 
1. 1 
9.3 

5.8 
4. 1 
.9 
5.6 


3.2 
1.5 
3.9 
3.2 


3.5 
3.7 
2.5 
2.5 
2.9 


4. 1 
5.3 


3. 1 
3.9 


6.0 
3.6 
6.4 


1.  5 
6.6 
5.3 
3.4 
.6 


1.0 

5.3 
5.2 
2.3 
4.  1 


5. 1 
4.7 
3.8 
.6 


1.4 
3.6 


4.2 
2.5 


0.  / 

3.7 
5.3 
.7 


65.8 
45.3 
4.6 
4.7 
26.2 

47.  7 
47.  6 
36.3 


13.  1 
13.1 
13.2 

91.1 
89.9 
17.3 
16.8 

59.1 
23.6 
47.6 
11.9 
11.8 
11.9 


46.7 
46.7 
17.9 
17.8 


63.8 
31.7 
62.  1 

15.  0 
30. 1 

88.  6 
29.9 
59.9 
16.8 

16.  5 
16.5 

25.3 
74.  1 
17.0 
17.0 
17.0 

51.8 
51.  6 
46.0 
22.5 

87.8 
22.2 

96.2 
31.0 

25.7 
76.2 
18.  2 
18. 1 


0.9 
.4 


1.6 

2.5 


1.9 
2.3 
.4 
.4 

3.  1 
1.9 
2.7 
.3 
.4 
.3 


.5 
.4 
.  7 
.7 

.4 
3.3 
0 
0 

.2 


1.7 
1. 1 

.4 
1.  1 
.4 
.  5 
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Table  3. —  Yarns  used  in  21  rib-weave  upholstery  fabrics — Continued 


Fabric  No. 
and  yarn 


Warp  

Filling  A. 
Filling  B. 


Filling  C__ 


35: 


Warp  A_ 
Warp  B  - 
Warp  C  - 
Filling  A. 
Filling  B, 
Filling  C . 


Warp  A. 
Warp  B_ 
Filling,. 

50: 
Warp  A. 
Warp  B  _ 
Filling- - 

27: 
Warp  A. 
Warp  B  _ 
Warp  C  _ 
Filling.- 

14: 

Warp  

Filling... 

22: 
Warp  


Filling. 


19: 


Warp-- 
Filling. 


Composition  and 
construction 


Cotton.  2-ply_ 

 do  

 do  


Cotton,  4-ply  ratine. 


Cotton,  2-ply. 

 do  

---.do  


Cotton,  single. 

 do  .... 

 do  


 do  

Cotton,  2-ply.. 
Cotton,  single. 


 do  

Cotton,  2-ply.. 
Cotton,  single- 


Cotton,  2-ply  grandelle. 

Cotton,  single  

 do  

--.-do  


Rayon,  multifilament  

Cotton,  single  


-do. 


Cotton-,  3-ply  grandelle. 


Rayon,  multifilament.  . 
Cotton,  single  


Twists 


Numb&r  per 
inch  and 
direction 


Whole 
yarn 


14S 
1-7  S 
5S 

lOZ 


I9S 
18S 
20S 
12S 
23  Z 
14S 

15Z 

lis 

7Z 

15Z 
13S 
6Z 

lOS 
8S 

lOZ 
9Z 

3S 
IIZ 

19Z 

5S 


Com- 
ponent 
parts 


6Z 
15Z 

4Z 
12Z 
I/2Z 
27S 

6Z 

19Z 
16Z 
13Z 


14Z 


15Z 
IIZ 


IIZ 
lOZ 
13Z 


Standard 
deviation 


Whole 
yarn 


2.  2 
4.4 


1.0 


1.9 
1.9 
3.  2 
2.8 
5.0 
3.6 

2.2 
1.3 


3.3 
.8 
1. 1 


2.5 
3.0 
1.1 

.6 
1.8 


Com- 
ponent 
parts 


6.0 
4.4 


5.4 
0 

3.7 
5.2 


5.2 
3.3 


2.8 


2.8 
1.8 
2.5 


Yarns  per  inch 
of  fabric 


Num- 
ber 


91.7 
9.3 
9. 1 


43.  1 

44.  5 
43.8 
29.  7 
29.4 
29.7 

25.8 
25.9 
30.8 

27.6 
27.6 
26.5 

27.4 
13.8 
14.0 
29.4 


27.4 
80.9 
20.9 


Stand- 
ard de- 
viation 


.6 
1.2 
.6 


.  5 
1.4 
.3 


3.7 
1.3 


Quan- 
tity in 
entire 
fabric 


Percent 
44.  36 
5.70 
21.  70 


14.  65 

15.  93 
15.  84 
22.  50 
11.  11 
19.  93 

17.  75 
41.  24 
41.54 

17.  33 
41.  14 
38.  56 

47.32 
9.  09 
9.  06 

34.  49 

46. 18 
53.  30 

53.  32 

46. 12 


Yarn 
count 
per 
pound 


31.  53  28. 821 
69.  46        5.  340 


The  damask  and  brocade  group  is  made  up  of  11  damasks  (basically 
a  satin  or  a  twill  w^eave  with  a  design  standing  out  in  a  contrasting 
weave  as  described  by  Settles  (7)),  4  true  brocades  (fabrics  with  a 
simple,  satin-stitch,  embroideryhke  design  on  the  right  side  and  a  loose 
netw^ork  of  floating  yarns  on  the  wrong  side),  and  1  so-called  quilted 
taffeta  which  in  reality  is  a  filhngwise  brocade.  In  other  words,  the 
extra  set  of  yaTns  which,  for  the  most  part,  is  carried  along  on  the 
back  of  the  fabric  to  appear  only  occasionally  in  the  design,  is  in  the 
fillingwise  direction.  The  ''floats"  in  the  other  four  brocades  are  an 
extra  set  of  warp  yarns.  The  fiUing  brocade  is  made  from  rayon  i 
yarns  except  for  the  floats,  which  are  cotton.  All  the  yarns  in  the 
w^arp  brocades  and  in  the  damasks  except  No.  46  are  cotton  but  some 
of  the  w^arp  yarns  are  mercerized  (table  4). 


MIXIMUM  REQUIRE^IEXTS  OF  UPHOLSTERY  FABEICS 
Table  4. —  Yarns  used  in  16  damask  and  brocade  upholstery  fabrics 


7 


Composition  and 
construction 


Twists 


Num"ber  per 
inch  and 
direction 


Whole 
yarn 


Com- 
ponent 
parts 


Standard 
deviation 


Whole 
yarn 


Com- 
ponent 
parts 


Yarns  per  inch 
of  fabric 


Num- 
ber 


Stand- 
ard de- 
viation 


Mercerized  cotton,  2-ply. 
Rayon,  multifilament... 
Cotton,  2-ply  


Mercerized  cotton,  2-plv 

....do  


Cotton,  2-ply  

Mercerized  cotton,  2-ply 
Cotton,  2-ply  . 


Mercerized  cotton,  2-ply 
Cotton,  2-ply  


.do. 


Cotton,  2-ply  grandclle. 


Cotton,  single  

Cotton,  2-ply  grandelle. 


Cotton,  2-ply. 

...-do  

....do  


.do. 


Cotton,  3-ply  

Cotton,  2-ply  

Cotton,  2-ply  grandelle.. 

Mercerized  cotton,  2-ply 
Cotton,  2-ply  


Mercerized  cotton,  2-plv 
Cotton,  2-ply  


Rayon,  multifilament. 

Cotton,  single  

Rayon,  muitifilament. 


Cotton,  2-ply. 
Cotton,  single. 


Cotton,  2-ply  spiral- 


Cotton,  2-ply. 
Cotton,  single- 


Mercerized  cotton.  2-ply 
Cotton,  2-ply  

-.._do  


Mercerized  cotton,  2-ply 
Cotton,  2-ply  


21S 
2S 
4S 

21S 
19S 
17S 

21S 
5S 

26S 
5S 

18S 
63 

17Z 
6S 


18S 
19S 
8S 

18S 
13S 

24S 


25S 
7S 

24S 
13S 

3S 
6Z 
3S 

lOS 
6Z 

6Z 


12S 
16Z 

18S 
17S 
18S 

17S 
IDS 


19Z 


3Z 

18Z 
14Z 
18Z 

18Z 
5Z 

24Z 
6Z 

14Z 
IZ 
lOZ 


12Z 
4Z 


16Z 
7Z 
7Z 

14Z 
13Z 

15Z 
13Z 
IZ 

23Z 
lOZ 

19Z 
13Z 


5S 
21Z 


12Z 


22Z 
15Z 
13Z 

15Z 
8Z 


3.0 
.6 
.8 


4.9 
2.6 
3.0 


3.9 
.  7 

5.7 


2.6 
.9 

1.8 
2.4 


2.8 
5.7 
1.4 


3.2 
1.9 


5.9 
1.4 


3.4 
3.9 


1.0 
3.8 


4.5 
2.8 
3.1 


2.5 
.5 


5.9 

"i."  4 

4.9 
5.4 
3.  5 

6.  1 
1.5 


3.4 
.6 
1.6 


3.5 
5.  1 
1.9 


4.4 
3.6 


4.9 
3.0 


1.8 
3.2 


4.9 
5.0 
2.9 

2.9 
1.6 


183.2 
47.  2 
24.4 

87.9 
87.4 
59.5 


188.6 
38.0 


91.5 
20.3 


92.5 
27.4 


70.1 
67.0 
42.8 

162.3 
47.4 

95.2 
•  21.  7 

189.3 
56.0 

152.8 
51.  7 

93.7 
17.6 
35.5 

28.0 
28.0 


123.9 
34.6 

84.3 
62.8 
60.6 

153.  6 
43.4 


1.3 


3.7 
.9 

1.3 


1. 1 
1.7 
1.2 

3.1 
1.8 

1.4 
1.8 

2.4 


2.2 
.7 

2.8 
1.8 
.  1 

1.3 


1  Brocades. 


The  novelty  group  (table  5)  consists  of  the  five  remaining  fabrics 
that  do  not  rightly  belong  in  any  other  class  but  that  are  considered 
sufficiently  representative  of  present  day  upholstery  materials  to  be 
included  in  the  study. 
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Table  .5. —  Yarns  used  in  5  upholstery  fabrics  of  novelty  weave 


Fabric  No. 
and  yarn 


Composition  and 
construction 


Twists 


Number  per 
inch  and 
direction 


Whole 
yarn 


Com- 
ponent 
parts 


Standard 
deviation 


Whole 
yarn 


Com- 
ponent 
parts 


Yarns  per  inch 
of  fabric 


Num- 
ber 


Stand- 
ard de- 
viation 


Quan- 
tity in 
entire 
fabric 


Warp  A.. 
Warp  B . 

Filling  A_ 

Filling  B. 
i: 

Warp--__ 
Filling. 


Warp.- 
Filling- 


Warp  

Filling  A. 


Cotton,  3-ply_ 
Cotton,  2-ply. 


Cotton,  4-ply  ratine- 

Rayon,  multifilament. 

Cotton,  2-ply  

Cotton,  3-ply  spiral. .- 


Cotton,  2-ply _ 
—  -do  


Cotton,  single  

Cotton,  4-ply  ratine- 


Filling  B_. 


Warp- 
Filling 


Cotton,  single 

----do  


Cotton,  2-ply  grandelle— 


lOS 
12S 

lOZ 

3S 

22S 
4S 

8S 
5S 

IIZ 
8Z 

7S 

12Z 
8Z 


16Z 
r  2Z1 
114ZJ 

HZ 
6Z 


2.  1 
1.0 

.8 

.  5 

2.7 
.4 


4.0 
3.  1 


6.2 


2.7 
1.2 


18Z] 

8Zl 

1 

15s) 

3.  2] 
0  I 
1.  4( 
13.  Oj 


4Z 


2.6 
1.  5 


24.6 
24.9 

15.7 

15.9 

91.0 
19.3 

45.  5 
30.7 

72.7 
9.3 

18.8 

98. 1 
36.  6 


2.0 
.4 


1.  1 
2.4 


Percent 
37.  06 
8.  72 


36.05 
64.01 


60.7 
38.  72 
32.  00 

29.  51 

45.  60 
54.  23 


METHODS  USED  IN  FABRIC  ANALYSES 

Since  there  are  no  standard  durability  tests  as  yet,  all  properties 
that  might  affect  this  quality  were  studied.  To  obtain  samples  for 
the  various  tests  1  yard  of  each  material  was  marked  off  in  such  a 
way  as  to  provide  10  ^varpwise  and  10  fiUingwdse  strips  for  breaking 
strength;  five  2-inch  squares  for  the  weight  per  square  yard,  thick- 
ness, compressibihty,  and  compressional  resilience  determinations; 
10  pieces  for  the  abrasion  tests — 5  with  the  warp  yarns  running  the 
long  way  of  the  piece  and  5  with  the  filling  yarns  running  length- 
wise. In  the  frieze  and  velvet  fabrics,  five  additional  2-inch  squares 
were  marked  out.  These  were  used  to  obtain  the  percentage  of  pile 
in  the  fabric.  Each  group  of  samples  w^ere  cut  so  that  different 
warp  and  fiUing  yarns  were  in  each  specimen  and  no  pieces  w^ere 
placed  closer  than  5/^  inches  (approximately  10  percent  of  the  width) 
to  the  selvage. 

The  number  of  yarns  to  the  inch  was  coimted  from  one  end  of  the 
strips  used  for  the  breaking-strength  tests  after  they  were  raveled 
to  exactly  1  inch,  but  before  they  were  broken. 

By  means  of  the  precision  twdst  counter,  10  determinations  were  made 
of  the  number  of  twists  per  inch  length  of  yarn  for  each  yarn  and  each 
of  its  components.  An  average  of  these  10,  the  direction  of  the  twist, 
and  the  standard  deviation  are  showm  in  tables  1  to  5,  inclusive. 

The  number  of  tufts  per  square  inch  for  the  velvets  or  loops  for 
the  friezes  was  obtained  by  puUing  the  yarns  from  a  piece  of  fabric 
until  it  was  exactly  1  inch  square.  The  rows  of  tufts  or  loops  both 
lengthwise  and  crossA\-ise  were  counted,  then  the  two  multiplied. 
An  average  of  five  determinations  representing  the  number  of  tufts 
or  loops  per  square  inch  of  material  was  reported. 


ZMIXIMUM  EEQUIREMEXTS  OF  UPHOLSTERY  FABRICS 


Short  lengths  of  all  yarns  were  untwisted  and  examined  to  deter- 
mine their  structure.  They  were  then  classified  according  to  Har- 
muth's  terminology  (4). 

For  the  breaking  strength,  weight  per  square  yard,  yarn  size, 
thickness,  compressibility,  compressional  resilience,  and  abrasion 
determinations,  the  samples  were  conditioned  at  least  6  hours  in  a 
testing  laboratory  which  was  maintained  at  70°  F.  and  65  percent 
relative  humidity.  All  tests  were  made  in  this  room.  For  the 
analyses  in  which  it  was  necessary  to  have  the  weight  of  certain  yarns, 
all  weigiiings  were  made  as  soon  as  those  particular  yams  were  re- 
moved from  the  conditioned  fabric. 

The  breaking  strength  was  determined  by  the  strip  method.  The 
samples  were  cut  7  inches  long  by  IH  inches  vdde  and  were  raveled 
down  to  1  inch  in  \^ddth.  A  motor-driven,  pendulum-type  testing 
machine  with  a  maximum  capacity  of  300  pounds  was  used.  The 
upper  and  lower  jaws  were  3  inches  ^yide,  both  front  and  back, 
and  the  distance  between  them  was  3  inches.  The  lower  jaw  traveled 
downward  at  the  rate  of  12  inches  per  minute.  Ten  determinations 
in  each  direction,  both  warp^dse  and  filling^vise,  were  averaged  and 
the  standard  deviation  calculated. 

The  weight  per  square  yard  was  determined  by  stamping  from  each 
fabric  five  2-inch  squares  with  a  steel  die  and  weighing  each  on  a 
torsion  balance  especially  designed  for  that  purpose.  The  weight 
was  read  direct  in  ounces  per  square  yard  and  an  average  of  the 
weight  from  the  five  samples  was  considered  as  the  weight  of  the  fabric. 

The  size  of  the  yarns  is  reported  as  the  number  of  thousand  yards 
to  the  pound  (typp)  as  suggested  by  Fowle  (3).  It  was  determined 
by  pulling  10  of  each  kind  of  the  warp  and  fiUing  yarns  from  a  piece 
of  cloth  measuring  exactly  10  inches  in  length.  The  yarns  were 
smoothed  out  and  measured  as  accurately  as  possible.  They  were 
then  weighed  immediately  and  the  size  of  the  yams  was  calculated; 

Length  of  10  3'arns  (in  inches)  X  453.6  (grams  per  pound) 

36  (inches    1,000  (yards      weight  of  10  yarns  ~ 
per  yard)  ^  per  pound)  ^         (in  grams) 

The  proportionate  amount  of  each  set  of  yarns  was  calculated  from 
the  check  used  to  verify  the  results  for  the  size  of  the  yarns: 

Number  of  yarns Length  of  yarn  in  1  ^36  inches  w  16  ounces 

to  the  inch  inch  of  woven  fabric     per  yard    per  pound _ 

typpXl,000  ~ 
weight  in  ounces  of  any  set  of  yarns  in  a  square  yard  of  cloth 

The  combined  weights  of  all  yarns  should  then  equal  the  weight  of 
a  square  yard  of  fabric  as  determined  by  the  direct  method.  From 
the  weight  of  any  set  of  yarns  it  is  a  simple  matter  to  compute  what 
percentage  it  is  of  the  entire  fabric.  This  set  of  data  also  gave  the 
weights  of  pile  for  the  friezes  and  velvets. 

The  thickness  of  each  fabric  was  measured  ^^'ith  a  compressometer, 
as  described  by  Schiefer  (6)  and  is  reported  as  standard  thiclmess 
(the  thickness  mider  1  pound  pressure  per  square  uich).  The  com- 
pressibihty  is  the  ratio  of  the  rate  of  decreases  in  thickness  at  a  pres- 
sure of  1  pound  per  square  inch  to  the  standard  thickness.  The 
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compressional  resilience  of  the  fabric  is  the  amount  of  work  recovered 
when  the  pressure  is  decreased  from  2  pounds  to  0.1  poimd  per  square 
inch  expressed  as  a  percentage  of  the  work  done  when  the  pressure 
is  increased  from  0.1  to  2  pounds  per  square  inch  (tables  6  to  10  in- 
clusive). 

The  abrasion  tests  were  made  on  samples  cut  in  the  shape  of  a 
symmetrical  cross  that  measmred  9  by  6  inches.  Each  sample  was 
weighed  and  the  thickness  taken  before  it  was  put  on  the  shoe  of  the 
abrasion  machine.  When  samples  were  on  all  the  shoes,  the  bars 
were  adjusted  to  give  a  pressure  of  3  pounds  and  a  tension  of  2  pounds. 
The  abrasive  was  a  fine  mesh,  stainless-steel  netting.  After  10,000 
rubs  the  machine  was  stopped,  the  samples  were  removed,  conditioned 
at  least  1  hour,  and  then  weighed.  The  loss  of  weight  due  to  abrasion 
was  calculated  and  reported  in  percentage  of  the  original  fabric.  The 
thickness  in  the  center  of  the  abraded  section  was  measured,  the  per- 
centage of  loss  in  thickness  calculated,  and  the  average  of  five  speci- 
mens reported.  From  each  of  the  abraded  samples,  a  strip  1  inch  wide 
was  cut  through  the  worn  section  at  right  angles  to  the  direction  of 
rubbing.  That  is,  the  filling  wise  breaking  strength  after  abrasion 
was  obtained  from  the  pieces  rubbed  in  the  warp  wise  direction  and 
the  warpwise  brealdng  strength  was  obtained  from  samples  rubbed 
in  the  crosswise  direction.  The  strips  were  raveled  to  exactly  1  inch 
in  width  and  broken  as  described  on  page  9. 

All  the  fabrics  were  tested  for  fastness  to  light  (fading)  by  exposure 
to  a  violet  carbon-arc  lamp  in  which  the  temperature  and  humidity 
were  automatically  controlled  according  to  the  method  described  by 
Jameson  (5).  Exposure  to  light  from  this  source  for  4%  hours  was 
equivalent  to  6  hours  *  of  direct  June  sun  on  a  clear  day  in  Washing- 
ton, D.  C,  between  the  hours  of  9  a.  m.  and  2  p.  m.,  with  the  samples 
tilted  at  a  45°  angle  facing  south. 

The  portion  of  the  fabric  to  be  exposed  in  the  lamp  was  cut  4K 
inches  long  and  2K  inches  wide.  These  samples  were  placed  in  special 
holders  (fig.  1,  A)  and  exposed  for  a  20-hour  period.  A  second  set 
was  exposed  for  40  hours  and  a  third  for  80  hours.  At  the  end  of 
each  test  period  the  samples  were  taken  out  of  the  holders  and  allowed 
to  stand  for  at  least  48  hours  in  a  dark  place  maintained  at  room  tem- 
perature. This  permitted  the  samples  to  overcome  any  change  in 
color  due  to  heat. 

After  all  three  sets  of  samples  had  been  exposed,  they  were  placed 
side  by  side  on  a  table  covered  with  black  velvet.  Seven  persons  then 
rated  the  faded  samples  in  early  afternoon  so  that  a  good  east  light, 
but  no  sun,  fell  on  the  fabrics.  Three  degrees  of  change  in  color  were 
recorded,  namicly:  (1)  No  perceptible  alteration  in  color;  (2)  a  per- 
ceptible but  not  an  objectionable  color  change;  (3)  objectionably  faded. 
The  perceptible  but  not  objectionable  change  was  defined  as  a  change 
easily  recognizable  but  which  was  not  undesirable  when  placed  along- 
side new  material  and  which  did  not  destroy  the  decorative  value  of 
the  fabric.  The  objectionably  faded  rating  meant  that  the  color  of 
the  material  was  decidedly  different  from  the  new  and  that  the  cloth 
no  longer  possessed  its  original  decorative  value.  These  ratings  refer 
only  to  yarns  on  the  surface  of  the  fabric  which  were  subjected  to 
strong  light.  No  attempt  was  made  to  evaluate  changes  in  the  foun- 
dation yarns.    Table  11  shows  the  results  of  these  ratings. 


■i  This  equivalent  was  set  by  the  manufacturer  of  the  carbon-arc  lamp. 
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Price 
per 
yard 

Dollars 
1.29 
1.  29 
1.35 
.89 

Width 

Com- 
pres- 

sional 
resili- 
ence 

Percent 
±1 
23.6 
26.4 
34.4 
26.  7 
20.  6 

Com- 
pressi- 
bility 

Sq.  in. 
per  lb.  in 
percent 
±0.005 
0. 117 
.  121 
.  113 
.  118 
.089 

Stand- 
ard 

thick- 
ness 

Inches 
±0.0005 

0.  0663 
.0552 
.0538 
.0612 
.0335 

i! 

Filling 

Per- 
cent 

25.  39 
13.21 

6.  19 

26.  10 
2.  11 

Warp 

Per- 
cent 

8.  76 
14.  34 
.85 
24.  71 

3.77 

If 

Filling 

Per- 
cent 
4. 09 
.83 
.23 
2.  62 
.08 

Effect  of 

Warp 

Per- 
cent 
1.22 
1.88 
.42 
1.85 
.  15 

Loss  in 
strength 

Filling 

Per- 
cent 
13.  59 
83.93 
33.  25 
43.  15 
22.42 

Warp 

Per- 
cent 
18.  29 
69.55 
16.96 
91.51 
21.57 

1 

1 

Pounds 
33.7 
13.7 
79.  7 
41.  5 
69.  9 

After  al 

Warp 

Pounds 
27.7 
30.  2 
79.3 
6.  5 
61.  1 

! 

1 

O  >0  00  o  o 

Warp 

r-l         (N  t-  00 

cloth 

Filling 

Pounds 
39.0 
85.3 
119.  4 
73.  0 
90.  1 

New 

Warp 

\Pounds 
33.9 
99.  2 
95.6 
76.6 
77.9 

Weight 
per 

square 
yard 

Ounces 
13.2 
12.  1 
10.6 
9.  1 
8.  1 

Fabric  No. 

i  :  :  i  i 

Figure  1.—^,  Holder  for  the  samples  of  fabric  being  exposed  to  light;  B,  samples  of  cloth  after  80  hourj 

exposure. 
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Table  11. — Colorfastness  of  62  wpholstery  fabrics 


Rating  after  exposure  to  car- 
bon-arc lamp  for— 

OA  \. 

4U  noiirs 

Friezes: 

1 

1 

1 

1 

1 

2 

1 

1 

2 

59  

1 

1 

2 

61-.-"-     -    --  - 

1 

1 

3 

64--- 

2 

3 

32  

1 

1 

2 

58           -                    -  - 

3 

3 

31-.- 

1 

1 

2 

33  -       -  - 

1 

1 

2 

62--             -.          ...  - 

1 

2 

3 

60..  - 

3 

3 

29... 

1 

2 

3 

8  .. 

1 

2 

3 

13-  -          -    -  - 

1 

1 

2 

Rib  weaves: 

1 

1 

3 

38  -  --. 

1 

2 

3 

3.  .       .               .-  - 

1 

1 

2 

1 

1 

2 

4  -  -       .  -  -   

1 

1 

2 

1  -  - 

1 

2 

2 

40  

1 

1 

2 

41.. 

1 

2 

2 

43  ....  . 

1 

2 

3 

37.  ...... 

1 

2 

2 

30..          .        .  -  .. 

1 

2 

3 

23-- 

1 

2 

3 

42  - 

1 

2 

2 

6--.  ... 

2 

3 

35.  -       -            .  ..  -- 

1 

2 

2 

49    -.  .... 

1 

1 

2 

50.--   ..     ...  . 

1 

2 

3 

27               .          .  - 

1 

2 

3 

14- 

1 

i 

2 

22-.            .  -- 

1 

2 

3 

19-    -  --       -          -  - 

1 

2 

3 

Velvets: 

7  -       -    --       --  "  ... 

1 

1 

1 

24  . 

1 

1 

1 

34 

1 

1 

1 

11                        -     -  - 

1 

1 

1 

17.--  -       --  -  .     _  ... 

1 

1 

2 

Damasks  and  brocades: 

46          .  .. 

1 

1 

2 

45.....                 .    --  - 

1 

1 

2 

47.  .. 

1 

1 

1 

55-- 

1 

2 

2 

21.  ..  . 

2 

3 

44  .... 

1 

1 

2 

16.-  ....  ... 

1 

2 

51  .      ..  .... 

} 

2 

2 

15.--    -    -  -       -  -- 

1 

2 

52-- 

1 

2 

53-  .                 -  .     .  . 

3 

3 

12  

1 

1 

20  

1 

2 

48  

3 

3 

36  

1 

2 

54  

1 

2 

Novelty  weaves: 

5  

2 

3 

18  

1 

1 

57  

1 

2 

25  

1 

2 

28  

1 

2 

Fiber  content  of  surface  yarns 
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Mohair  
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 do  

Cotton  and  mohair. 
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 do  
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---do- 
Cotton. 


---do  

---do  

 do  

Mercerized  cotton. 

Rayon  

Cotton  

Mercerized  cotton. 

.-.-do  

Cotton  

----do  

--.do  

.--.do  

....do  

 do  

 do  

..-.do  

....do  --- 

 do  

Cotton  and  rayon- 
Cotton  

 do  
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Mercerized  cottou- 
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Cotton  

 do  

Mercerized  cotton. 
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Cotton. 
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The  effect  of  light  was  further  evaluated  by  comparing  the  faded 
upholstery  samples  with  samples  of  the  standard  dyeings  (Nos.  0,  1, 
2,  3,  and  5)  suggested  by  the  subcommittee  on  light  fastness  of  the 
American  Association  of  Textile  Chemists  and  Colorists  {1).  The 
standards  were  faded  at  the  same  time  as  the  upholstery  fabrics.  The 
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comparison  of  faded  upholsteries  with  the  standards  was  made  in  two 
ways.  First,  the  change  that  occurred  with  the  maximum  exposure 
(80  hours)  w^as  matched  to  that  taking  place  in  a  standard  dyeing 
exposed  for  the  same  length  of  time.  Then,  the  series  of  three  ex- 
posures (20,  40,  and  80  hours)  for  each  fabric  was  matched  as  a  unit 
to  the  three  fadings  for  the  standard  dyeings.  By  studying  the  series 
as  a  unit  it  was  possible  to  see  what  had  been  the  trend  of  the  fastness 
to  light  as  well  as  to  see  what  maximum  alteration  in  color  had 
occurred. 
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Figure  2.— Distribution  of  warpwise  breaking  strengths  of  62  upholstery  fabrics. 
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COMPARISON  OF  FABRICS 

Because  of  wide  variations  in  the  many  different  properties  no  one 
group  of  materials  was  consistently  superior  to  another.  For  example, 
the  friezes,  as  a  whole,  were  strong.  They  faded  badly  but  weakened 
relatively  little  as  a  result  of  abrasion.  On  the  other  hand,  one  of  the 
novelties  held  its  color  well,  was  very  strong  when  new  but  lost  a  high 
percentage  of  its  strength  when  abraded. 

In  order  to  see  just  how  one  group  of  fabrics  compared  with  another, 
it  is  necessary  to  examine  the  most  important  properties  in  detail. 

BREAKING  STRENGTH 

From  the  distribution  diagram  of  warpwise  breaking  strengths 
(fig.  2)  it  can  be  readily  seen  that  the  range  for  the  velvets  was  much 
more  narrow  and  also  lower  than  that  of  any  other  group.  The 
damasks  and  most  of  the  friezes  broke  within  the  range  of  60  to  120 
pounds  although  there  were  two  friezes  that  broke  at  a  somewhat 


18  CIRCULAR  4  8  3,  U.  S.  DEPARTMENT  OF  AGRICULTURE 


higher  value.  The  rib  weaves  were  scattered  over  a  wider  spread 
(30  to  150  pounds)  with  only  a  slight  tendency  to  concentrate  between 
70  and  90  pounds. 

Fillingwise,  the  distribution  of  breaking  strengths  for  the  four  prm- 
cipal  classifications  followed  rather  closely  those  in  the  warpwise  di- 
rection. Again  the  velvets  came  within  rather  narrow  limits  (80  to 
115  pounds,  fig.  3)  but  these  values  were  considerably  higher  than 
those  for  the  warpwise  breaking  strength.  Similarly,  the  fillingwise 
breaking  strengths  for  the  friezes  had  a  relatively  small  spread  (65  to 
105  pounds)  but  the  rib  weaves  and  damasks  ranged  between  wider 
limits. 
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Figure  3. — Distribution  of  fillingwise  breaking  strengths  for  62  upholstery  fabrics. 
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An  average  of  the  warpwise  breaking  strengths  of  the  damasks  and 
brocades  was  higher  than  that  of  any  other  group,  then  came  the 
friezes  and  rib  weaves.  The  novelties  were  next  and  the  velvets  were 
weakest  of  aU.  In  the  fillingwise  direction  the  group  average  for  the 
breaking  strengths  of  the  damasks  and  brocades,  rib  weaves,  and 
velvets  was  almost  the  same.  The  frieze  and  novelty  groups  were 
about  equal  to  each  other  but  were  considerably  weaker  than  the 
other  three.  In  the  velvets,  rib  weaves,  and  novelties  the  average 
breaking  strength  fillingwise  was  greater  than  that  in  the  warpwise 
direction,  while  in  the  friezes,  damasks,  and  brocades  it  was  less. 

WEIGHT  PER  SQUARE  YARD 

The  friezes,  as  a  class,  were  the  heaviest  fabrics,  ranging  from  about 
15  . to  17.5  ounces  per  square  yard  (fig.  4)  with  the  mode  at  16  ounces; 
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next  were  the  velvets  from  about  11.5  to  17  ounces.  The  majority 
of  the  rib  weaves  came  between  8  and  14  ounces  while,  with  one 
exception,  the  damasks  and  brocades  ranged  between  7  and  11.5 
ounces.  However,  there  was  no  clear-cut  demarcation  between  groups. 
For  example,  two  of  the  rib  weaves  weighed  as  much  as  some  of  the 
heavier  friezes.  On  the  other  hand,  one  weighed  less  than  the  lightest 
weight  damask.  Again  some  of  the  damasks  were  as  heavy  as  many 
of  the  tapestries  (rib  weaves). 
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Figure  4.— Distribution  of  weights  per  square  yard  of  62  upholstery  fabrics. 

NUMBER  OF  YARNS  PER  INCH  AND  FABRIC  BALANCE 

In  the  velvets  the  number  of  warp  and  filling  yarns  to  the  inch  were 
fairly  comparable,  but  in  the  other  groups  there  were  about  tw^o  and 
one-half  to  three  times  as  many  warp  yarns  as  filling. ^  Such  great 
differences  in  the  number  of  warp  and  filling  yarns  in  an  inch  of  fabric 
would  indicate  that  the  cloth  was  quite  unbalanced.  However,  this 
is  not  necessarily  true  unless  a  balanced  fabric  is  considered  to  contain 
approximately  the  same  number  of  identical  yarns  w^arpwise  and 
^ '  fillingwise.  If  this  is  the  case  there  are  comparatively  few  balanced 
upholstery  materials. 

Whenever  one  set  of  yams  greatly  exceeds  the  other  in  number,  as 
in  the  upholstery  fabrics  analyzed  and  reported  in  tables  1  to  5,  there 
is  usuaUy  something  to  compensate  for  this  disparity.  In  the  fabrics 
studied  the  difference  in  size  of  the  yarns  counteracted  to  a  great 
extent  the  difference  in  number.  For  example,  fabric  3  of  the  rib 
weaves  (table  3)  had  only  39  fillmg  yarns  in  an  inch  of  cloth  as  com- 
pared to  the  130  warp.    But  part  of  these  .39  yarns  were  so  much 
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larger  than  the  warp  that  the  filHng  as  a  whole  constituted  50  percent 
(by  weight)  of  the  entire  fabric. 

A  similar  condition  existed  in  the  velvets.  For  example,  in  velvet 
17  (table  2)  the  pile  warp  made  up  about  one-third  the  entire  fabric; 
the  foundation  warp  slightly  more  than  a  third ;  and  the  filling  a  little 
less  than  a  third.  But  for  all  practical  purposes,  the  fabric  would  be 
considered  fairly  well  balanced  because  the  weights  of  the  foundation 
warp  and  filling  were  about  equal.  / 

Again  when  comparing  the  number  of  warp  and  filling  yarns  to 
determine  the  fabric  balance  of  the  friezes,  only  the  yarns  in  the 
foundation  cloth  should  be  considered.  For  example,  in  fabric  13 
(table  1),  the  103  warp  yarns  represent  74  percent  of  the  entire  fabric 
while  the  33  filling  yarns  make  up  the  other  26  percent.  About  three- 
fifths  of  the  warp  yarns  are  in  the  foimdation  cloth  and  although  they 
are  more  numerous  than  those  in  the  pile,  they  are  also  smaller  and 
constitute  only  about  26  percent  of  the  weight  of  the  fabric.  It  is  this 
figure  then  that  should  be  compared,  with  the  amount  of  filling  to 
estimate  the  balance  of  the  fabric.  Since  these  two  figures  are  the 
same,  this  piece  of  frieze  may  be  said  to  be  well  balanced. 

The  foundation  fabric  in  all  the  other  friezes  was  unbalanced  even 
after  disregarding  the  pile  warp  yarns  and  the  filling  yarns  that  serve 
as  ' 'stuff ers''  to  help  hold  the  loops  of  pile  erect.  In  practically  all 
cases  the  foundation  warp  yarns  constituted  about  three  times  as  much 
of  the  fabric  as  did  the  foundation  filling  yarns  even  though  the  yarns 
in  each  direction  were  fairly  comparable  in  size. 

RESISTANCE  TO  ABRASION 

For  the  most  part,  the  majority  of  the  upholstery  fabrics  studied 
were  so  woven  as  to  put  at  least  one  set  of  warp  yarns  on  the  surface 
where  they  would  get  more  wear  than  the  filling.  Take,  for  example, 
the  friezes  and  velvets.  The  pile  in  both  these  classes  was  made  from 
warp  yarns.  During  abrasion  this  set  of  yarns  came  in  contact  with 
the  abradant  and  naturally  got  the  greater  wear.  When  the  samples 
were  rubbed  in  the  fillingwise  direction  the  pile  yarns  matted  down 
into  the  foundation  cloth.  This  matting  tended  to  lock  the  yarns 
together,  forming  a  cloth  similar  to  felt  in  appearance,  and  resulted 
in  a  higher  breaking  strength  after  abrasion  than  the  original  cloth 
possessed. 

This  occurred  also  when  the  velvets  (table  9)  and  friezes  with  a 
cotton  and  mohair  pile  were  rubbed  in  the  warp  wise  direction.  But 
when  the  friezes  with  an  all-mohair  pile  were  abraded  warp  wise  the 
pile  yarns  wore  away  completely  and  exposed  the  foundation  fabric 
to  the  abradant.  Since  these  yarns  were  not  protected,  they  were 
weakened  by  the  rubbing  and  when  strips  taken  from  the  worn  area 
(p.  10)  were  broken  there  was  a  considerable  loss  in  fillingwise  strength  ^ 
for  some  of  the  fabrics  (table  6,  fabrics  59  and  60).  As  a  whole  though 
the  comparatively  small  loss  in  strength  due  to  abrasion  in  the  frieze 
and  velvet  groups  indicates  that  they  are  very  durable  types  of 
upholstery  fabrics. 

In  the  flat-surfaced  materials  where  no  pile  protected  the  founda- 
tion weave,  the  loss  in  breaking  strength  due  to  abrasion  was  greater 
both  fillingwise  and  warp  wise  than  in  the  velvets  and  friezes.  Gener- 
ally the  wear  and  the  loss  in  strength  were  less  fillingwise  than 
warpwise. 
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The  smooth  fabrics,  that  is,  the  rib  weaves  and  the  damasks,  had 
at  least  one  set  of  warp  yarns  largely  on  the  surface.  These  yarns 
came  in  direct  contact  wdth  the  abradant  and  got  more  wear  than  did 
the  filling.  Some  of  the  mediiimweight  rib  weaves  wore  so  badly 
that  they  lost  practically  all  their  warp  wise  strength  (table  7,  fabrics 
6  and  23),  but  one  of  the  heavier  materials  (No.  41)  showed  little  wear 
and  almost  no  loss  in  warp  wise  strength  during  the  rubbing. 

The  damasks,  exclusive  of  brocades,  showed  greater  wear  and  a 
greater  loss  in  warp  wise  strength  than  did  the  rib  weaves.  No  doubt 
this  was  due  to  the  satin  weave  with  its  warp  ^'floats"  on  the  surface. 
They  wore  first,  and  no  matter  whether  the  fabric  w^as  rubbed  length- 
^\dse  or  crosswise  the  material  was  greatly  weakened. 

Basically  a  brocade  has  a  plain  weave.  The  design  is  ''embroidered 
in"  by  bruiging  an  extra  set  of  yarns,  either  warp  or  filling,  to  the 
surface  at  intervals.  Because  the  design  yarns  are  brought  to  the 
surface  only  occasionally  they  get  Uttle  wear  and  have  little  effect 
upon  the  durability  of  the  fabric.  These  "floating"  yarns  are  so 
loose  that  the  foundation  yarns  break  before  the  slack  in  them  is 
taken  up. 

Only  a  few  fabrics  lost  appreciably  in  weight  during  abrasion.  The 
direction  of  rubbing  seemed  to  have  no  pronounced  effect.  In  about 
one-third  of  the  samples  the  crosswise  rubbing  produced  a  greater 
loss  than  did  the  lengthwise,  but  in  the  remaining  fabrics  the  opposite 
was  true. 

The  loss  in  thickness  due  to  rubbing  was  greater  in  the  friezes  than 
in  any  other  group.  Then  too,  those  friezes  with  an  all-mohair  pile 
had  a  considerably  greater  loss  in  thiclmess  than  did  those  with  a 
cotton  and  mohair  pile.  The  rib  weaves  and  damasks,  including 
brocades,  came  next.  The  direction  of  rubbing  had  little  effect  upon 
the  loss  in  thickness  for  either  of  these  groups.  One  of  the  mohair 
velvets  lost  about  50  percent  in  thiclaiess  when  abraded  fillingwise, 
but  two  others  (34  and  24)  gained  from  10  to  32  percent,  respectively. 
When  rubbed  warpwise  one  velvet  retained  its  original  thickness  while 
another  lost  two-thirds  its  thiclmess  and  two  others  gained  consider- 
ably. 

The  novelty  group  was  made  up  of  materials  so  widely  different 
one  from  another  that  it  was  impossible  to  draw  any  conclusions  as 
to  what  effect  abrasion  had  upon  them  as  a  whole  (table  10). 

COLORFASTNESS  TO  LIGHT 

Of  the  total  62  fabrics  exposed  to  the  light  of  a  v  iolet  carbon-arc 
lamp,  7  showed  a  perceptible  change  in  color  after  only  20  hours 
exposure  (table  11).  Four  of  these  seven  were  all  cotton,  two  cotton 
and  mohair,  and  one  had  an  all-mohah  surface. 
)  At  the  end  of  40  hours  in  the  lamp,  26  fabrics  showed  a  perceptible 
alteration  in  color.  This  number  consisted  of  20  all-cotton,  1  with 
an  aU-mohair  pile,  and  5  mth  a  cotton-and-mohair  pile.  Dming 
this  additional  20-hour  period  13  more  all-cotton  fabrics  and  only 
3  additional  cotton  and  mohair  materials  changed  noticeably  in  color. 
Only  the  aU-mohair  surfaced  pieces  stiU  held  their  color.  However, 
at  the  end  of  the  80-hour  period  only  two  all-cotton,  one  cotton  and 
rayon,  and  four  all-mohair  surfaced  materials  retained  their  original 
color  (table  11). 
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When  the  faded  samples  of  the  upholsteries  were  compared  with 
those  of  the  standard  dyeings,  certain  classifications  of  fastness  to 
hght  were  estabhshed.  These  classifications,  for  the  most  part,  were 
the  same  when  the  series  of  three  fadings  (p.  17)  were  compared  as 
when  the  maximum  exposures  were  matched  (table  12).  However, 
the  alteration  in  color  that  occurred  during  the  shorter  exposures 
(20  and  40  hours)  was  sufficient  to  put  12  of  the  fabrics  in  a  lower 
class  of  hght  fastness  than  when  only  the  SO-hom*  exposure  was  con- 
sidered. For  example,  when  only  the  80-hour  period  of  fading  was 
considered  fabric  8  had  a  colorfastness  to  hght  equal  to  that  of 
standard  dyeing  No.  2,  but  when  aU  three  exposures  were  compared 
with  the  three  periods  of  fading  for  the  standard  dyeing  samples  the 
change  in  color  during  the  earher  hours  was  great  enough  to  put  the 
fabric  into  a  lower  class  of  colorfastness.  In  other  words,  the  change 
for  the  series  was  more  comparable  to  the  change  which  occurred  in 
the  standard  dyeing  No.  1 — a  less  permanent  dye. 


Table  12. — Comparison  of  colorfastness  to  light  of  upholstery  materials  ivith  samples 
of  standard  dyeings  dyed  according  to  formulas  proposed  hy  the  American  Asso- 
ciation of  Textile  Chemists  and  Colorists 


Period  of  exposure  (hours) 

Stand- 
ard 

dyeing 
No. 

Fabrics  matching  standard  dj-e  sample 

80-.   

f  0 
1 
2 
3 

5 
0 
1 
2 
3 
5 

21. 

1,  6,  23,  30,  60,  62,  64. 

2,  5,  8,  9,  19,  20,  27,  29,  31,  35,  53,  55,  58,  59,  61,  63. 

3,  4,  7,  13,  14,  15,  16,  22,  28,  32,  33,  34,  38,  39,  41,  42,  43,  44,  46,  48,  50, 
51. 

10,  11,  12,  17,  18,  24,  25,  36,  37,  40,  45,  47,  49,  52,  54,  57. 
21. 

1,  6,  8,  23,  27,  30,  58,  60,  62,  64. 

2,  5,  9,  16,  19,  20,  29,  31,  32,  33,  35,  48,  51,  53,  55,  58,  59,  61,  63. 

3,  4,  7,  13,  14,  15,  22,  25,  28,  34,  37,  38,  39,  40,  41,  42,  43,  44,  46,  47,  50. 
10,-11,  12,  17,  18,  24,  36,  45,  49,  52,  54,  57. 

20,  40,  and  80  

Since  a  20-hour  exposure  m  the  violet  carbon-arc  lamp  is  equivalent 
to  about  25%  hours  of  bright  sunshine  (p.  17)  it  is  easy  to  see  how 
short-hved  would  be  the  color  in  some  of  the  upholstery  fabrics.  Of 
comse  in  the  home  a  chair  rarely  gets  such  intense  smihght  as  it 
would  imder  the  conditions  of  this  test.  But  in  aU  probability,  the 
fabrics  that  showed  a  perceptible  fading  at  the  end  of  20  or  even  40 
hours  exposure  to  the  violet  carbon-arc  lamp  would  prove  very  un- 
satisfactory in  service.  As  yet  there  have  been  no  tests  on  fading 
due  to  diffused  light,  such  as  is  found  in  rooms  in  the  average  home. 

The  results  of  the  fastness-to-light  comparisons  (table  12)  indicate 
that  no  definite  conclusions  can  be  drawn  concerning  the  permanency 
of  a  color  even  though  a  few  did  not  change  during  the  fading  tests.  ^ 
For  instance,  fabrics  11  and  64  matched  in  color  about  as  closely  as  two 
fabrics  of  such  different  textures  could.  Both  were  blue.  Both  were 
pile  fabrics  with  a  cotton  foundation  and  an  all-mohair  pile.  Yet  one, 
faded  badly  and  the  other  not  at  aU.  It  is  evident  then  that  a 
different  dye  material  or  a  different  method  had  been  used  for  the  two 
fabrics. 

The  data  obtained  from  exposing  these  62  representative  upholstery 
fabrics  show  that  the  short  test  period  so  often  recommended  is  in- 
adequate for  these  types  of  materials.    The  way  these  fabrics  reacted 
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to  light  during  the  first  or  even  the  second  20-hour  period  was  not 
at  all  indicative  of  how  they  would  react  upon  longer  exposiu-es. 
Therefore,  the  minimum  number  of  hours  to  recommend  for  testing 
the  hght  fastness  of  these  materials  should  be  raised  to  perhaps  80 — 
certainly  not  less  than  40.  Better  still,  there  should  be  two  expo- 
sures— a  short  and  a  long  one.  This  would  show  the  trend  of  behavior 
to  Hght  exposure. 

GRADES  FOR  FRIEZE,  RIB  WEAVE,  AND  DAMASK  UPHOLSTERY 

FABRICS 

The  data  obtained  from  the  analyses  of  these  62  upholstery  ma- 
terials prove  conclusively  that  it  is  impossible  to  tell  by  mere  exami- 
nation at  the  store  which  fabrics  will  give  the  best  service.  The 
results  indicate  a  definite  need  for  information  that  will  tell  the 
.  consumer  what  to  look  for  beside  color,  texture,  and  design,  and  how 
to  choose  one  material  in  preference  to  another  when  she  goes  shopping. 

First  of  all,  some  classification  perhaps  similar  to  that  used  in  this 
study,  might  be  desirable.  This  would  tend  to  prevent  comparisons 
between  unrelated  fabrics.  Next,  it  would  be  advisable  to  estabhsh 
two  or  three  subdivisions,  or  grades,  within  each  classification.  Then, 
rather  than  stating  the  construction  details  such  as  the  number  of 
yarns  to  the  inch,  the  breaking  strength,  weight,  and  so  on  for  each 
fabric,  its  classification  and  grade  could  be  given. 

Of  course,  this  system  presupposes  that  requirements  have  been 
set  up  and  accepted  for  all  grades  within  each  classification.  The 
requu'ements  would  cover  the  weight  per  square  yard,  brealdng 
strength  of  the  new  and  abraded  cloth,  colorfastness,  and  possibly 
the  fiber  content.  This  last  property,  however,  could  very  easily  be 
stated  on  the  label  attached  to  each  fabric  because  it  is  entirely 
possible  to  make  similar  fabrics  from  more  than  one  kind  of  fiber. 
For  example,  there  are  cotton  damasks  as  well  as  those  made  entirely 
of  silk  or  rayon  yarns.  The  grade  would  be  designated  by  a  number, 
letter,  or  possibly  a  name  and  would  m.ean  that  the  material  met 
certain  qualifications. 

Such  a  system  would  simplify  the  statements  it  would  be  necessary 
to  make  about  each  material.  Also  the  average  consiuner  would  be 
more  able  to  get  better  values  than  if  she  had  to  evaluate  the  various 
properties  herself.  Very  few  fabrics  would  be  consistently  high  in 
all  properties,  and  if  they  were,  the  price  would  be  prohibitive  in 
many  cases.  But  with  such  a  system  of  grading,  the  homemaker 
should  be  able  to  get  a  satisfactory  return  for  her  money. 

Assuming  that  no  fabric  is  stronger  than  its  weakest  yams,  it 
appeared  feasible  from  the  data  obtained  on  the  upholstery  materials 
studied  to  use  the  weaker  breaking  strength  of  the  new  cloth  as  the 
[  j  basis  for  subdividing  the  classes  of  fabrics.  An  array  of  the  brealdng 
strengths  in  each  class  was  made,  choosing  their  warpv^dse  or  filling- 
wise  strength,  whichever  was  the  weaker  (fig.  5).  For  example,  in  a 
fabric  with  a  warp  wise  breaking  strength  of  117  pounds  per  inch  and  a 
filling  strength  of  137  pounds,  the  warp^^■ise  strength  was  used.  But 
in  a  fabric  with  a  warp  strength  of  105  pounds  to  the  inch  and  a  filling 
strength  of  99  pounds,  the  filling  value  was  tabulated. 

Analysis  of  the  distribution  diagram  (fig.  5)  showed  two  definite 
gaps  in  the  breaking-strength  array  for  the  damasks  and  brocades. 
But  since  no  such  well-defined  breaks  in  the  distributions  of  the  weaker 
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breaking'  strengths  for  the  other  two  fabrics  were  evident,  a  supple- 
mentary basis  for  subdi\T.cling  the  classes  was  necessary.  The  mid- 
point in  the  array  seemed  the  logical  place  to  start.  Taking  the 
niidpoint  as  the  di^'idmg  line,  grades  A  and  B  were  established  for  the 
rib  weaves  and  damasks. 

It  was  interesting  to  note  how  closely  the  midpoint  coincided  with 
gaps  in  the  distribution  diagram  (fig.  5)  for  the  rib  w^eaves.  In  the 
damasks,  the  midpoint  for  the  entire  group  came  at  79.3  (midpoint  a) 
but  when  the  two  fabrics  that  fell  far  below  the  others  were  dis- 
regarded, the  midpoint  shifted  to  90.7  (midpoint  b).  This  value 
corresponded  also  to  the  largest  gap  in  the  distribution. 
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Figure  5— Distrihulicn  of  the  weaker  breaking  strengths  (warpwise  or  fillingwise)  for  the  new  cloth  in  50 

upholstery  fabrics. 

In  both  rib-weave  and  damask  groups  there  were  a  few  fabrics 
whose  weaker  breaking  strength  was  quite  low — 40  poimds  or  less 
(fig.  5).  Since  the  minimum  requirements  for  two  grades  of  each 
fabric  were  being  arbitrarily  set  up,  it  seemed  feasible  to  disregard 
these  low  values. 

The  situation  was  somewhat  different  for  the  friezes.  In  the  first 
place,^  fewer  fabrics  of  this  type  were  obtainable;  then  too,  both  all- 
mohair^  and  cotton-mohau'  piles  were  grouped  together.  Under 
these  circumstances  it  seemed  best  to  propose  lower  limits  for  only 
one  group  of  friezes  and  let  the  difference  in  fiber  content  of  the  pile 
provide  the  distinguishing  mark  of  quality.  Since  the  midpoint  in/ 
the  array  (fig.  5)  came  at  one  of  the  small  gaps  in  the  distribution  it  * 
seemed  logical  to  set  this  point  as  the  dividing  place  between  the 
satisfactory  fabrics  of^  this  type  and  the  substandarcls.  Generally 
speaking,  the  all  mohair  pile  friezes  in  the  upper  group  were  stronger 
both  warpwise  and  fillingwise  when  new  than  were  those  with  a  cotton- 
mohau?  pile,  but  they  did  not  withstand  abrasion  quite  so  w^ell  (table 
6).  However,  the  all-mohair  pile  materials  might  very  well  be 
called  grade  A  fabrics  and  those  with  a  cotton-mohair  pile  grade  B, 
principaUy  because  they  were  not  so  attractive  nor  so  strong  when  new 
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as  tliose  ^\^.th  the  all-mohair  pile  and  because  they  did  not  hold  their 
color  so  well  when  exposed  to  light  (table  11). 

Since  only  three  unpatterned  mohair  velvets  were  obtained  for  tliis 
study,  insufficient  data  were  collected  to  serve  as  the  basis  for  formu- 
lating minimum  requirements  for  that  group  of  fabrics.  Consequently 
minimum  requirements  are  proposed  for  only  three  classes  of  uphol- 
stery materials — friezes,  rib  weaves,  and  damasks  (including  brocades). 

PROPOSED  MINIMUM  REQUIREMENTS 

With  these  divisions  established  the  next  step  was  to  set  minimum 
requirements  for  several  essential  properties.  Those  selected  were 
warpwdse,  fillingwdse,  and  combined  warp\\'ise  and  fillingwise  breaking 
strengths  for  both  the  new  and  the  abraded  material,  and  the  weight 
per  square  yard.  For  the  friezes,  the  number  of  tufts  per  inch  and 
the  w^eight  of  the  pile  per  square  yard  w^ere  included  also.  The 
combined  warpwdse  and  ^illing^^'ise  breaking-strength  value  for  any 
fabric,  both  before  and  after  abrasion,  served  only  as  a  check  on  the 
separate  figures.  It  prevented  a  fabric  that  barely  met  the  mirdmum 
requirements  in  each  direction  from  going  into  the  higher  grade, 
when  perhaps  it- more  rightly  belonged  in  a  lower  one.  The  number 
of  yams  to  the  inch  was  not  designated  for  any  of  the  materials 
because  of  the  variation  in  number  and  size  of  the  different  sets  of 
yarns  in  each  fabric  and  because  within  each  group  one  piece  differed 
so  much  from  another  although  basically  they  were  of  the  same  type 
of  construction. 

By  analyzing  the  data  after  the  entire  class  of  friezes,  rib  weaves, 
and  damasks  were  divided  into  grades  A  and  B  it  seemed  reasonable 
to  propose  the  values  set  up  in  table  13  as  the  minimum  requirements 
for  each  class  and  grade.  Fabrics  that  failed  to  meet  all  the  qualifica- 
tions set  up  for  the  A  grade  would  fall  into  the  B  grade;  those  that  did 
not  come  up  to  the  minimum  set  for  grade  B  w^ould  be  designated  as 
substandard.  This  term  would  mean  that  they  were  lower  than  the 
proposed  rninimum  requirements  in  one  or  more  properties  but  still 
might  give  very  good  service  for  the  money. 


Table  13. — Proposed  minimum  requirements  for  frieze,  rib  weave,  and  damask 

upholstery  fabrics 


Class  of  fabric  and 
grade 

Brealiing  strength 

Weight 

per 
square 
yard  of 
cloth 

Tufts  of 
pile  per 
Inch 

Weight  of 
pile  per 
square 
yard  of 
cloth 

New  cloth 

After  abrasion 

Warp 

Filling 

Total 

Warp 

FiUing 

Total 

Friezes.-  . 
Rib  weaves: 

A  

Pounds 
95 

90 
50 

95 
60 

Pounds 
80 

85 
65 

95 
60 

Pounds 
180 

190 
125 

200 
130 

Pounds 
95 

45 
20 

50 
35 

Pounds 
65 

70 
30 

65 
40 

Pounds 
170 

130 
55 

125 
80 

Ounces 
15.  5 

11.0 
8.0 

9.0 
7.5 

Number 
365 

Ounces 
5.5 

B  

Damasksand  brocades: 
A  

B  

AMien  the  standards  were  applied  to  the  various  fabrics  in  the  three 
classifications  it  was  found  that  five  friezes  (33,  58,  60,  62,  and  64) 
met  the  qualifications  proposed  in  table  13  in  all  respects.   The  warp- 
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wise  breaking  strength  of  frieze  32  was  below  the  minimum  proxjosed 
for  grade  A  fabrics  botli  w^hen  the  material  was  new  and  after  it  was 
abraded.  At  the  same  time  the  weight  was  considerably  higher  than 
the  suggested  minimum.  This  would  indicate  that  the  fabric  con- 
tained sufficient  fiber  to  make  a  good  cloth  but  the  fibers  were  prob- 
ably short  or  the  yarns  not  properly  constructed.  If  the  latter  were 
the  case  the  difficidty  could  be  remedied  easily  and  the  fabric  made  to 
meet  the  requhements  set  up.  Two  other  friezes  (Nos.  59  and  61) 
were  too  weak,  according  to  the  proposed  requirements,  after  abrasion. 
Also  the  combined  warpmse  and  fillingwise  breaking  strengths  were 
low.  Perhaps  a  more  tightly  twisted  yarn  w^ould  increase  the  resist- 
ance to  wear  for  these  two  materials  and  raise  the  combmed  warpwise 
and  fillingwise  breaking  strength  after  the  fabrics  were  abraded.  Of 
the  remaining  four  materials  of  this  type,  one  (No.  31)  was  somewhat 
low  in  fillingwise  breakmg  strength  when  new.  However,  with  some 
modification  in  the  construction  of  the  filling  yarns  this  fabric  could 
be  made  to  meet  the  minimum  requirements.  The  other  three  (9,  63, 
and  8)  were  low  in  three  or  more  properties.  Since  9  and  63  have  an 
all-mohair  pile  they  would  be  substandards  of  grade  A.  Fabric  8 
would  be  a  substandard  of  grade  B  since  it  has  a  cotton  and  mohair 
pile. 

In  the  rib  weaves  four  fabrics  (38,  39,  40,  and  41)  met  the  proposed 
requirements  in  their  entirety.  These  four  would  be  classed  as  grade 
A  materials.  Tw^o  other  materials  (30  and  42)  were  slightly  low  in  the 
new  warpwise  breakmg  strength.  No.  30  was  also  a  little  too  light  in 
weight.  A  third  (No.  43)  was  too  weak  warpwise  after  it  was  abraded. 
These  three  materials  w^ould  then  fah  mto  grade  B  unless  their  con- 
struction could  be  modified  sufficientlj^  to  place  them  in  grade  A. 

Only  four  fabrics  (1,  4,  37,  and  38)  in  the  grade  B  group  of  the  rib 
weaves  came  up  to  the  suggested  requirement  on  every  point.  Six  of 
the  remaming  ones  failed  on  brealdng  strength  of  the  new  cloth  either 
warpwise  or  fillmgwise.  Th&  other  four  (3,  19,  22,  and  23)  weakened 
too  much  dming  abrasion  in  one  direction  or  the  other.  Also  two  of 
these  fabrics  (19  and  22)  were  too  light  in  w^eight. 

Three  of  the  grade  A  damasks  (46,  47,  and  51)  met  the  qualifications 
proposed  for  all  properties.  Nos.  44  and  45  were  low  in  breaking 
strength  of  the  new  cloth  while  fabrics  21,  44,  52,  and  55  lost  too  much 
strength  when  they  were  abraded.  Also  52  and  53  were  below  the 
requirement  in  weight  per  square  yard. 

Three  materials  in  the  damasks  and  brocades  grade  B  (15,  16,  and 
36)  satisfied  all  the  proposed  requirements.  The  new  fillingwise  break- 
ing strength  and  the  abraded  w^arpwise  strength  for  brocade  No.  20 
were  unsatisfactory.  While  fabric  54  was  sufficiently  strong  in  the 
warpwise  strength  when  new,  the  yarns  wore  out  completely  during 
abrasion.    This  fabric  was  too  light  in  weight  also. 

SUMMARY 

In  order  to  study  the  relative  serviceability  of  various  classes  of 
upholstery  fabrics  and  to  obtain  data  that  would  serve  as  the  basis  for 
proposing  minimum  requirements  for  the  different  types,  62  materials 
weU  known  and  commonly  used  for  upholstery  were  purchased.  These 
fabrics  were  classified  into  five  groups — friezes,  rib  weaves,  damasks 
(includiag  brocades),  velvets,  and  novelties.   They  were  analyzed  for 
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breaking  strength,  weight  per  square  yard,  number  of  yarns  to  the  inch 
and  the  twists  in  each,  yarn  structui'e,  size  of  yarns,  thickness  and 
compressibihty,  resistance  to  abrasion,  and  colorfastness  to  hg'ht. 

From  the  data  for  three  classes  of  fabrics — friezes,  rib  weaves,  and 
damasks — minunum  requirements  were  set  up  for  two_  grades  of  each 
class  of  materials.  These  requhements  cover  the  weight  per  sc[uare 
yard,  and  breaking  strength  of  the  new  cloth  and  after  it  has  been 
abraded  10,000  rubs  under  specified  conditions.  For  the  friezes,  the 
number  of  tufts  per  inch  and  the  weight  of  pile  per  square  yard  are 
included.  _  ^ 

In  the  friezes,  only  one  set  of  minimum  requirements  is  set  up 
since  a  relatively  small  number  of  fabrics  of  this  type  were  obtainable 
and  since  the  data  for  the  friezes  with  an  all-mohair  pile  were  so 
closely  comparable  to  that  for  the  part-mohair  pile  materials.  The 
fiber  content  of  the  pile  yarns  differentiated  between  grades  A  and 
B.  For  example,  the  all-mohair  pile  materials  were  desigTiated  as 
grade  A  and  the  cotton-and-mohair  pile  pieces  as  grade  B.  .  The 
minimum  brealdng  strength  warpmse  and  fLlIing^\ise  suggested  for 
either  the  A  or  B  grade  was  95  and  80  pounds  per  inch,  respectively, 
with  a  combined  warpwdse  and  fJIingwise  strength  of  180  pounds 
(new  cloth).  A  breaking  strength  of  95  pounds  lengthwise  and  65 
pounds  crosswise  per  inch  of  cloth  was  suggested  for  the  fabric  after 
abrasion  (10,000  rubs  under  3  pounds  pressure  and  2  pounds  tension). 
The  combined  warpmse  and  fillingwdse  strength  should  be  170 
pounds.  The  fabric  should  weigh  at  least  15.5  ounces  per  square 
yard  when  new  and  have  365  tufts  per  square  inch  of  cloth.  The 
pile  should  weigh  at  least  5.5  ounces  per,  square  yard. 

According  to  the  minimum  requirements  proposed,  the  grade  A 
rib-weave  upholstery  material  must  have  a  breaking  strength  of  90 
pomids  warp  wise  and  85  pounds  fUling^^dse  when  new.  The  com- 
bined strength  should  total  at  least  190  pounds.  After  abrasion, 
the  strength  should  be  45  pounds  or  above  in  the  warp  direction, 
at  least  70  pounds  fillingwise,  and  130  pounds  combined.  The  weight 
must  be  11  ounces  or  more  per  square  yard.  For  the  gra,de  B  fabrics 
of  this  type  the  strength  of  the  new  cloth  should  be  50  pounds  length- 
wise, 65  pounds  crosswise,  and  125  pounds  combined  warp  and  filling. 
After  abrasion,  the  minimum  should  be  20  pounds  warpwise,  30 
pounds  filhng^vise,  and  55  pounds  when  the  lengthwise  and  crosswise 
strengths  are  added.  The  weight  should  be  not  less  than  8  ounces 
to  the  square  yard. 

For  the  damasks,  95  poimds  both  warpwise  and  fillingwise  is  sug- 
gested as  the  minimum  breaking  strength  for  fabrics  in  grade  A.  The 
combined  strengths  should  total  200  pounds.  After  abrasion,  50, 
65,  and  125  pounds  are  suggested  for  the  lengthwise,  crosswise,  and 
I  combined  strengths,  respectively.  The  weight  should  be  at  least 
^  9  ounces  per  square  yard.  For  the  grade  B  materials  60  pounds  is 
set  as  the  lower  hmit  for  both  the  w^arpmse  and  the  fillingwise  break- 
ing strength  of  new  fabrics,  with  the  combined  strengths  equal  to  at 
least  130  pounds.  The  minimum  brealdng  strengths  after  abrasion 
proposed  for  this  group  of  upholsteries  is  35  and  40  pounds  in  the 
warp  and  fillmg  directions,  respectively,  and  a  combined  strength 
of  80  pounds.  The  weight  should  be  not  less  than  7.5  ounces  to  a 
square  yard. 
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In  many  fabrics,  iiTespective  of  the  group,  where  the  breakmg 
strength  of  the  new  cloth  failed  to  come  up  to  the  minimum  proposed 
the  weight  per  square  yard  was  equal  to  or  above  that  proposed. 
This  would  indicate  that  a  sufficient  amount  of  raw  fiber  had  been 
used  but  that  it  had  not  been  handled  in  such  a  manner  as  to  make 
the  most  of  it.  A  slight  improvement  in  this  direction  might  cor- 
rect the  deficiencies  in  strength  and  thus  make  more  fabrics  conform 
to  the  proposed  qualifications. 
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